Introduction
Parental tobacco cessation interventions have the potential to decrease morbidity in both adult smokers and children. When parents quit smoking, their children benefit because they are no longer exposed to their tobacco smoke, which may result in fewer illnesses, better overall health, and fewer health care visits. 1, 2 In addition, children of former smokers are also less likely to initiate smoking themselves. 3 Parental smokers who bring their children to the Pediatric Emergency Department (PED) or Urgent Care (UC) have high rates of smoking and their children have high rates of tobacco smoke exposure (TSE). 4, 5 Most of these parental smokers are from low-income households and frequently use PED/UC settings for their children's nonacute and acute health care needs. 6, 7 Many of these parents are motivated to quit smoking and are aware that smoking affects their child's health. 5, 8, 9 Thus, the PED/UC visit may be an opportune time for parents to receive tobacco interventions that may improve their child's health. Unfortunately, parental interventions in the health care and other settings designed to decrease child TSE by helping parents quit smoking and implement smoking bans largely fail to achieve targeted quit rates or reductions in child TSE. 10, 11 Tailored cessation interventions that take into account racial differences in protective and harmful tobacco and TSErelated behaviors may improve outcomes. [12] [13] [14] [15] Several studies have reported differences in patterns of smoking and cessation rates in black compared with white smokers. 16, 17 In addition, prior research has shown that parents of younger children are more concerned about the effects of TSE on their
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Tobacco Use Insights children compared with parents of older children. 13, 15, 18, 19 However, it is unknown whether there are differences in black and white parents' protective and harmful tobacco and TSErelated behaviors or concern about the effects of their smoking on their child's health and whether patterns differ by child age. Interventions specifically tailored to different parent populations that acknowledge and expand on their concerns for their children may be more effective than generic interventions. Thus, the primary objectives of this study were to determine whether there were differences in smoking and TSE patterns based on parental race and child age and whether these patterns differed based on child age within black and white parental smokers. Secondary objectives were to assess the relationship between parental perceptions about the effects of smoking and the benefits of quitting on their child based on child age, race, and reported TSE patterns and to examine biochemically verified TSE levels by child age, race, and parent-reported TSE patterns.
Methods Design
This study used data from a randomized controlled trial (RCT) of a tobacco cessation intervention for parental smokers who presented to the PED or UC of a Midwestern Children's Hospital in the United States. Details are described elsewhere. 20 This study was approved by our hospital's Institutional Review Board. Parental consent and child assent on children 11 years of age or older was obtained. We analyzed data from baseline assessments obtained from parents and saliva samples obtained from children during the PED/UC visit for this study. As part of the RCT, approximately 50% of the child saliva samples were analyzed for cotinine, which is a biomarker of recent TSE; 21 enzyme-linked immunosorbent assay (ELISA) techniques by Salimetrics LLC were used for analysis. 22 Children with cotinine values >1.0 ng/mL were classified as being exposed to tobacco smoke. [22] [23] [24] 
Participants
Trained clinical research coordinators approached and screened parents/legal guardians of children (age 0 to <18 years old) with a potentially TSE-related complaint (eg, cough) who presented to the PED or UC for a 23-month period beginning in April 2016. Parents were potentially eligible if they were daily smokers, English-speaking, had a permanent address and phone number, lived within a 50-mile radius of the hospital, and had no plans to move within 6 months. Parents were excluded if they were users of chewing tobacco or electronic cigarettes only or if they were taking cessation medications. There were 464 participants who enrolled during this time; 10 withdrew from the study. A total of 415 (91% of total enrolled) parents who self-identified as Non-Hispanic white or NonHispanic black were included in the current analysis.
Assessments
Parents completed electronic assessments that included measures of sociodemographics, financial strain (3 items, 1-5 range; items were added and means reported), 25 smoking behavior, nicotine dependence, prior quit attempts, and electronic cigarette use. Nicotine dependence was determined using the heavy smoking index (HSI), which is a validated, 2-item self-report measure (range: 0-6) derived from the Fagerstrom Test for Nicotine Dependence. A cut-off score of ⩾4 was used to indicate heavy nicotine dependence. [26] [27] [28] Readiness to quit was assessed using the Contemplation Ladder (range: 0-10). 29 To assess child TSE patterns, parents answered questions on the number of (1) cigarettes smoked per day by caregivers and (2) cigarettes smoked per day around the child by all smokers (eg, mother, father, caregiver's significant other, siblings, friends, visitors, relatives) in all locations including the home, car, and other locations during the past week. Categories were analyzed as 0 cigarettes/day compared with ⩾1 cigarette/day. We defined parents who reported that their child was exposed to 0 cigarettes/day in any location as having implemented a total smoking ban. To assess parents' perception of their child's TSE-related health risks, we used measures adapted from Wagener et al, 15 assessing perceived vulnerability (PV), which represents parents' perception of their child's health risk due to parental smoking (5 items; each range [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] , and precaution effectiveness (PE), which represents parents' belief about their child's health benefit if they quit smoking (5 items; each range [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Individual items were summed to calculate the total PV score and total PE score.
Statistical Analysis
Descriptive statistics were calculated for all variables including frequencies for categorical variables and means and standard deviations (SD) for continuous variables. Chisquare tests for categorical outcome variables and independent t-tests for continuous outcome variables were conducted to assess group differences in parental smoking patterns based on parental race (non-Hispanic black and non-Hispanic white) and child age. To evaluate potential group differences by age, we used age cutoffs of <3 years old (ie, children 0-35 months old) for younger children and ⩾3 to <18 years (ie, children who were age 3 years to 17 years old) for older children. General linear regression models were used to assess the association between perceptions about the effects of smoking on children's health and the benefits of quitting (ie, total PV and PE scores) and parental race, child age, and total cigarettes smoked around the child by any smoker in any location as a dichotomous variable (0 cigarettes vs ⩾1 cigarette). We examined models for possible interaction effects between race and age, age by cigarettes smoked around the child, and race by cigarettes smoked around the child. Least square means with 95% confidence intervals (CIs) are reported. To answer our secondary objective, cotinine values were subjected to natural logarithmic transformations to stabilize residual variance as these data were not normally distributed. We conducted linear regression analyses to examine associations between log-transformed cotinine values and child age and cigarettes smoked around the child and present geometric means (GeoM) with 95% CIs. The alpha level of significance was set at 0.05. SAS version 9.4 (SAS Institute, Cary, NC, USA) was used to conduct analysis on smoking patterns and parental perceptions using survey data. R version 3.4.4 was used to conduct analyses on cotinine data.
Results
Of the 415 caregiver participants analyzed, 56.1% (n = 233) of parents were non-Hispanic black and 43.9% (n = 182) were non-Hispanic white; 87.5% were women; 86% of the parents were mothers, 12% fathers, and 2% were another caregiver. Most (65%) had an annual household income of ⩽US$15 000; the mean (SD) financial strain level was 2.3 (1.1; range: 1-5), and 88.2% had public insurance or were self-pay. Most of the participants had made a quit attempt in the past year (70.8%), and only 30% of parents reported smoking bans. Mean (SD) child age was 4.7 (4.6) years. The only significant differences between black and white parents were insurance type and income level (see Table 1 for a complete listing of sociodemographic characteristics).
Differences in smoking patterns by race and by child age group
Black parents smoked fewer cigarettes per day compared with white parents, and a smaller proportion of blacks had a HSI ⩾ 4 compared with whites. More blacks had made at least 1 quit attempt in the past year compared with whites. Blacks had lower rates of lifetime electronic cigarette use compared with whites (see Table 1 for a complete listing of smoking behavior characteristics).
Parents of younger children smoked more cigarettes per day, mean (SD) 11.2 (7.3), compared with parents of older children, mean (SD) 9.8 (6.2), P = .04. However, a higher proportion of parents with younger children had smoking bans (41.3% vs 19.7%, P < .0001; see Table 1 ).
Differences in smoking patterns by child age group within parental race
We examined within-group differences in the smoking patterns of black and white parents based on whether they had younger or older children. A significantly higher proportion of black parents with younger children (37.6%) reported smoking bans compared with parents of older children (21.0%, P = .008). Similarly, more white parents of younger children (44.8%) reported smoking bans compared with those with older children (17.6%, P = .0002; see Table 2 ).
Beliefs about effects of smoking and benefits of quitting on child's health
The overall mean (SD) score for parents' beliefs about the effects smoking has on their child's health (PV ) was 12.0 (4.3). Parents who reported that ⩾1 cigarette was smoked around their child each day, compared with those reporting no cigarettes smoked around their child each day, felt more strongly that their child's health would be affected by smoking (ie, had higher PV scores): beta estimate (standard error [SE]) 2.24 (0.48), P < .0001. In addition, parents with younger children compared with parents with older children had higher PV scores: beta estimate (SE) 0.91 (0.44), P = .04. There were no significant differences in PV score by race nor were there any significant interaction effects (see Figure 1) .
The overall mean (SD) score for parents' beliefs about the benefits of quitting (PE) was 13.3 (4.7). Similar to PV, parents who reported that ⩾1 cigarette was smoked around their child each day, compared with those reporting no cigarettes smoked around their child each day, felt more strongly about the benefits of quitting smoking (ie, had higher PE scores): beta estimate (SE) 1.19 (0.53), P = .03. Also, parents with younger children, compared with parents of older children, had higher PV scores as did black parents compared with white parents: beta estimate (SE) 1.01 (0.48), P = .04 (see Figure 1 ). There were no significant interaction effects.
Biochemical assessment of child TSE and TSE patterns
A total of 212 (51.1%) child saliva samples were analyzed for cotinine as part of the cessation trial. 20 Of these children, 190 (89.6%) had detectable cotinine levels of >1.0 ng/mL. The range of cotinine levels was 0 to 347.81 ng/mL (GeoM = 5.78 ng/mL [95% CI: 4.87-6.83]). There was a negative bivariate correlation between log-transformed cotinine and child age (r = −0.389, P < .001). Children who were <3 years old (n = 82; GeoM = 10.36) had significantly higher cotinine levels than children who were ⩾3 to <18 years old (n = 130; GeoM = 3.89, P < .001), independent of child race.
No differences were found based on cotinine levels between children who were reported to have 0 cigarettes smoked around them by any smoker in any location (n = 47; GeoM = 6.53) and children with ⩾1 cigarette smoked around them (n = 141; GeoM = 5.64, P = .45) while controlling for child age and race.
Discussion
This study explored between-and within-group differences in smoking patterns and perceptions about the effects of smoking and the benefits of quitting among parental smokers based on parental race and child age. Our results show that both black and white parental smokers with younger children were more likely to report a smoking ban in which 0 cigarettes were 4 
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smoked around their child compared with those who had older children. Other studies have also reported that parents with younger children are more likely to have smoking bans compared with parents of older children. 18, 30 These results are encouraging as a completely smoke-free environment is a first step in protecting children against tobacco-related morbidity. However, all children regardless of age should be protected against TSE. Furthermore, prior studies show that selfreported smoking bans may not accurately reflect children's exposure to tobacco smoke and that smoking bans do not protect children from thirdhand smoke. [31] [32] [33] [34] Similar to these studies, our examination of a subpopulation of this study sample found that younger children had higher cotinine levels, most likely due to increased hand-to-mouth behaviors that can increase their exposure to secondhand and thirdhand smoke. 35, 36 We also found that even in the presence of selfreported smoking bans, 84.3% (n = 54) of children still had cotinine levels that indicated that they were exposed to tobacco smoke. This could be due to a number of factors, including underreporting by parents especially in hospital settings where there is stigma associated with reporting child TSE. [31] [32] [33] 37, 38 In addition, this lack of concordance with reported TSE and cotinine could be due to parent's lack of awareness of all sources of TSE, which includes both secondhand smoke and thirdhand smoke, 36, 39 or improper implementation of or ineffective smoking bans. [31] [32] [33] [34] 40 The results of our study underscores the importance of providing parents with education that the only way to fully protect their children from TSE is by quitting, but at minimum, they must enforce strict complete smoking bans to attempt to protect their children.
We assessed whether parent race, child age, or child TSE was associated with total PV or PE scores. We found that parents who endorsed that their child was exposed to ≥1 cigarette/day and parents of younger children had higher PV scores. We did not find any differences in PV scores by race. Our examination of factors associated with higher PE scores showed that in order of magnitude from greatest to least: younger child age, ≥1 cigarette/day smoked around the child, and black parental race were associated with higher PE scores. These findings are in parallel with other studies that have reported that parents of younger children recognize that smoking is harmful to their children and that quitting will benefit young children. 13, 15 In contrast to research conducted on children with asthma by Wagener et al, 15 we found that parents' PV was associated with Tobacco Use Insights child TSE patterns. Other studies have found that parents of younger children are more likely to enforce smoking restrictions compared with parents of older children. 18, 19, 30 Our findings suggest that parents of children with increased TSE and parents of younger children are aware of the effects of TSE. In addition, these parents are cognizant about the potential benefits of quitting on their children's health, irrespective of race. Thus, this diverse racial group of parental smokers may be a receptive group to target for future TSE reduction and cessation interventions. It may not be difficult to help these parents enforce smoking bans and motivate them to quit smoking as they already know these actions will decrease their child's TSE and improve their health. However, interventions should include information and education regarding secondhand smoke and thirdhand smoke and the best methods for implementing effective smoking bans. It is also important to consider the social stigma experienced by smokers and the potential for response bias in a hospital setting. 40 ,41 Thus, we should assess for TSE and provide comprehensive information and education in a non-judgmental manner so that parents are less likely to underreport their child's TSE. There are some limitations of this study. Our study population was a convenience sample taken from parents in an urban Midwestern PED/UC setting; thus, this sample is not representative of parental smokers in other types of settings. Parental reports of TSE were used to assess smoking practices, thus TSE may have been underreported or overreported. However, we did obtain biochemical validation of TSE on 51% of children.
Conclusion
Our results provide further evidence that children who visit the PED/UC setting are highly exposed to tobacco smoke and that black and white parental smokers are aware of the effects of TSE and the benefits of quitting on their child. As other studies have shown that parents who endorse these beliefs are motivated to quit and are more likely to successfully quit, 13, 42 parental smokers who visit the PED/UC should be routinely offered cessation counseling. Our findings suggest that parents of younger children, those without smoking bans, and black parents may be particularly receptive to receiving cessation interventions focusing on their child. In addition, all parental smokers need education about the importance of complete smoking bans and information about the harmful effects of TSE on their child's health. The PED/ UC visit for a TSE-related illness may represent an ideal time to leverage parents' existing concerns about their child's current illness to assist them in creating a plan to make their children's environments smoke free by quitting smoking and enforcing bans.
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